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, and the direction of ring puckering is such that the diaxial cross-ring interactions (CH 3 and O) between the substituents on P and C(3) are minimized.
Introduction. The structural analysis of 1-tert-butyl-2,2,3,4,4-pentamethylphosphetane I-oxide (TPPO) was undertaken to confirm the stereochemistry, the direction and amount of puckering in the four membered ring, and to compare the results with predictions based on previous results of similar com pounds. The title compound was prepared by pre viously published methods (Gray & Cremer, 1972 Calculations carried out with SHELXTL package on Nicolet R3m crystallographic system (Sheldrick, 1980 ).* Discussion. The atomic fractional coordinates with their standard deviations and Ueq values (Hamilton, 1959) are given in Table 1 . The structure and numbering scheme of the title compound are shown in Fig. 1 . Table 2 is a listing of selected interatomic distances and angles with their standard deviations.
The single methyl group on C(3) is trans to the tert-butyl group on phosphorus. The mirror plane passes through the P and O atoms as well as C atoms l, 2, 3 and 8.
All phosphetane ring structures studied to date exhibit puckering of the four-membered ring. The amount of puckering in the four-membered ring is the angle between the planes defined by C(4)-P-C(4 l) and C(4)-C(3)-C(41). The amount of puckering in TPPO is 19.2 ° . Qualitatively, the amount of puckering has been related to the number of substituent interactions (Fitzgerald, Campbell, Smith, Caughlan & Cremer, 1978 ). An interaction is considered to exist between substituents that are attached to adjacent ring atoms (6) 0.0942 (6) 0.1487 (3) 0.8908 (4) 8.11 (14) C (7) 0.1589 (6) 0.1051 (4) 1.3931 (4) 8.85 (15) C(8) 0.5367 (11) 0.2500 1.5090 (6) 8.37 (24) * UeQ is defined as one third of the orthogonalized Uij tensor. 
I08.5 (2) 1.520 (6) C ( 1-tert-BUTYL-2,2,3,4,4-PENTAMETHYLPHOSPHETANE 1-OXIDE and cis to one another with respect to the phosphetane ring system. The C(5)--C(8) distance in TPPO is 3.010 (6)/~, which is substantially less than a 3.4 A distance based on van der Waals radii (Bondi, 1964) . The C(5)-O(1) distance is 3.019 (5)A, which is also less than the sum of van der Waals radii (Bondi, 1964) . Fitzgerald et al. (1978) found the amount of puckering to be in the range 19.6-24 ° for similar compounds with two methyl-methyl interactions. The amount of puckering in TPPO is very close to this range and may, in fact, represent a lower limit for compounds with two cis methyl-methyl interactions. With respect to puckering direction or conformation preferences for TPPO, the following conformers may be considered. 
TPPO exists in form (1A), and the C(8)-O distance of 4.69 (6)A agrees well with similar compounds in which there is a single methyl group trans to a substituent on P (Fitzgerald et al., 1978) and with distances measured from the molecular model of (1A).
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